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(54) METHOD OF EXTRACTING COMPOUND SEMICONDUCTOR FET PARAMETERS 
AND CIRCUIT SIMULATOR USING THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the element Q*^E) 
development efficient by having the simulation result ^ \ 
accurately agree with measured values, to drastically 
reduce the element developing time and the i 
experimental lot circuit number. 
SOLUTION: A step ST1 for setting predictors of 
maximum and minimum gate voltage and maximum and 
minimum drain voltages of an FET, ST2 for fixing one 
of the gate voltage and drain voltage to a first voltage 
between the maximum and the minimum values, ST3 
for setting the amplitude of the other voltage so that 
a maximum voltage at high frequency, at which the 
level response in or surface of a circuit board no 
longer follows is a maximum of the other voltage and 
minimum value of a high frequency signal is the 

minimum value of the other voltage, ST4 for , 
measuring the drain current to the other voltage ( X V? J 

characteristics after amplitude setting, ST6 for fixing 
the one voltage to a second voltage having specified 

relation to the first voltage, when the one voltage is less than the maximum value in its 
predictor, and ST7 for repeating the amplitude setting of the other voltage and drain current 
measurement to extract current model parameters in matching with the drain current 
characteristics when the one voltage is not less than the maximum value are comprised. 
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1 

[18**1] 4t&b*m»FET*:m^X&ft\.l:5 k 

f-«iHiBc9rtffl-cKFETfcjiiA.e>ns^— h • y— * 
niffcot^ffi • ft/htti KKy ■ y— ^Pfl^m^ft 

ffiO'>ft< cb ^— *coSH^oi/>T. f^tff^^jJt 

HfFiey-h • y— ^raaffiSBi:^ kw>" y—xmm 

Z>*Ty7k* 

mfem&fc s> & 2 cds/ek: @^ u x Mfaftti^co^m^ 

J: 9 < ftv^^fc^oo K W ^S*©#M*f;i^fc> 
[§11**2] ft^JWcFET*ffl^TRItU±5 k 

•f-SBK<©rtaB-cSiFET^jD*.fetLS-y— h • y— * 
• ft/JHttco^n-en^antSrRSu. striae- h • 
u fflEKw>" y— *p«i^tcov^ffirEisK£>s 

**tttf*<0»**t £ ft 9 WE*JHS*©*ffi<©*'J*fc 

ESftfcfiflE KW>- * y^P^iff^tSKWy 

^<&#tt«rwj£u mfia^-h • y— ^SBEas^a 

*W£V h'\-£^m^B$i?-- h • y-^mffi^Mia^ 
i cosh t mmmmc &z>m2 (Dm&tcmfe u -c mria k 

<o«e£*«9iKU.ffiE^-h ■ y— *m*BEa*-t0> 
ft*«± 9 fc/hS < ftv^-g4~fiuE K W ^mMnftfe 
\c^ih^tx KW va«E*7 a, A'C0^7^— ^^rttdi-t-^ 
r k £#»£■*-*»** l teE*to*fc;-&4fc4 t W#F E T 

[if** 3] ^t-a«*S«*FET«rfflVNT«ilrtfUJ:5fc 
-j-sEiK^rt8B-cRFET{cjD*.&nsy— n ■ y— ^ 
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2 

• Sk/hfi^-tix-P^aiftSrR^b, mlE K W v 

*U MfS^-h • y™^PflmjEfcov--CH5IE[HlK0S 

<h ft 9 WEMH«S^ffi^*/htt 
fcSJt 5 48«irR£L, ffiES«**R 

^sjbfcatre^- h • y-^p^SEEtc^-s k wv« 

io »i <DWj£kffij£mmc&zm2<DWj£\£mj£isXmtz 
• y-^p^m/i^^*i^is^itijfs kk >mm 

<©Wje<t*lft!0 3gU SffEKW^ ■ y— ^raaBEds-t 
<£>&;M5<£ 9 fc/h* < fci^»frfciKrE KW 

ttt^^-c k w vm^^A-^^^ — * ^ttffi-r 

5Ii *r*r» i-f-SHI** i fcEfc^fc-SWSWF E 
[■1**4] ^W^FET^fflV^H*L£5^ 

i-SBBcc>rt»-cKFETJcj!iPx.ej3xs^— K • y— ^ 
P^affi^**® • ft'JHfit K W^ • y~ ^.P^SJEEcog 

I, jtuEKW>- y— ^BBS/E^ov>-c«rClH]K<^S 

^^^fcBJEKW^- y— *PflSSEk:*H-S KW^ 
l:«fc<^1#tt^St!SL, SufS^-h • y-^ffiEE^-^coft 
9 t>/hSv>»fr^K^- K • y-^m/££mi!a!S 

30 W>-- y-^BB^^JBWoK^iffllEKW^SirtE 

JBEfc»i-S8ulE8IIE K U-Y ^fiSEo»ttfc^to^X Kl^ 
v«jSK^7 ? A'<©^7^— #*fflUiL^ SfTlEKW^- 
y-^IBte**/h«i»*«olB©K3 0«ffiteH3e 
mjfW-h • y— ^MSJBE^ov^tWEIhIB^SK 

*ffi<©ws^#^iaittbttv>«t 5 ftia^ssccomflecog 

*HiS*<©»*« i ft 9 WEi«««*<c>ttBE<o*/j^iJ 
40 *nfc*WB-y- h ■ y— -^IB«flEK:*H-S K W 

coi#tt^aij£L, ffifffiKw>" y-^^^^-co&A 

3 c7? mff t mis: m « ^ ^> a * 4 <z> m/£ \ c a ^ u t bu e ^ 

• y—^mm&<Dwm(DWt^km^^^^ >nM<r> 

JBSi:*:»9iEL. MEKW^- y— ^BBSffi^-tco 
S^fiti 9 t/h* < ftv^»&jclWE-y- h * y-^Sffi 
fc^SmTE K W-Y >-m«cco«Ftt^^-^-C K W 
ffi^^yucz>^^> ^rttffitS d k Zftrnk-f Sit* 
* 1 fcE«<0ft£-fc¥9Mfr FET©^5^ ftffi^r 
50 }feo 



3 

imxms] ft-Wfc*W#FET«rfflv^-ctttfLJ:5i: 

i 9 fc'h*^^*&JcfflflE— *(?DWEE«rmiE* 1 <r>Wfck 

at, 

[111**6] «riE«*m»ffi¥«w:. K^y - y— *m 

®££R;rt-£ r <t <b-r «n s {ciam^k^ 

dayglo 

[R*3S8] H&fla»B»^Stt, K^y- y— *H8 
SfiEfcJztW— h • y—^aflEcDia?^Sr»3E-t-5r i«: 
»«i:-J-5l»*JS 5 KlB*^fc*4&¥»#F ET^7 

[000 1] 
[0 0 0 2] 

[££*<£>&?{*] 5£^. G a A s (#y ^Aflfcgf) ^C0>fb 
-g**8|#«rfflv^JB«Lfc*J|La*h5^^# (F 
ET— Field Effect Transistor — ) M\ igJ^&O/N? 

ElIS«r*»fc*8fl§tt& (IC) <WSffftfcixTV^5 0 r 
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co i 5 ttft-S^H^WflcF E Ti^trHlS^RtHcttf** 

<^iS^FET^^3^i^T*&5o 

[0 0 0 3] LA^bft^fe. GaAs(Z)^^(}:| 

[0 0 0 4] Lfci&So-C. $CMH z WiiT: F E T£rl*jf£ 
**60H«:R«-^5«^k:. DC«ft^ J; 9 **6*t 

20 [ 0 0 0 5 ] 

^7^-^*R£urv^-c?, KKy/^- h • ^ 
[0 0 0 6] iB««co*«#»cJ; 9»tfs-#-5 

F E T&m^1tlBl16<D*r ; TA>s<7* — * 2rR^J-£g&K 

30 v * * - v 3 i X nut <t a < - art- 5 < t 

[0 0 0 7] 

»*Jfiltc«5ft-&«4 £ a?ffFET0^5>--^a 
tti^fttt. *t^*W*FET*fliV^TRttLJ:5£-*- 
SlHlSS^rtSp-C^F E T^Dx.&Jx5^— h • y — *Pfl 
mj£<DB:Jzm - K^y« y —^MSflEco** 

ts^- h • y—xmm&texxf KKy- y-^p H ^SBE 

©/hit £ **teoPfloS5 1 <z>Sffifc:|l^-*-5 ^t 1 * 3/ ^ 

mfi^- h - y—^mmjz&xzf K^y • y-^ 
mi-zxTv^k, «re««^R3£$^fcanEflii*«EE 

50 K^>-SffiO«ptt*JH3£-f-s^^^^i. mf 



5 

5 t>/J^*t->»d-fciKfE-#©«£E«rainEJff 1 <£>®E£j?f 

mnwtfek. it^ f is j >-n.ffi(Dm&k zWiQ 

[0 0 0 8] »**2k:«*ft***ilW*:FET 

■C, ^4^W#FET£ffl^TRtfL± 5 <!;-*- S0IIS 

ft*tt • «/Mg& v ■ v-^p^mffiwft^ctt ■ ft 

/httO^ft-WFnfcfrRJEU SUfE^-h • y— *m 

/jNttiJfcSJ: 5 u, flfrKMitfRj&Sttfc 

huIE K W v • y— ^ra«ffit->kH-S K W ^mflcrotfr 
ttfcfflJSU StlfEy-h • y-**J5E*«-?-o?***.t 9 

-m^i/^-s-ks^- h> • y~*m&&mmm 1 ohje 

y-^K^fficoStlcD^iHfifa K W >-m»croS!l5£i: 
4rj»9 3gU MIE-y— h • y— *fflSJBEas-t«Oft*-tt± 

[0 0 0 9] H*«3(C#5-fb-g-^^«s:FET 

fi0rt«PT*^FET(c)!jii^.bix-5y— h> • y— xfflW£<D 
ft*® • ft'HIi: K W > • y— *F«im£E<z>ft;Mfi • ft 

/jNffiro^-n^n^ajtt^riftjeu, wsekwv- y— * 

E^-h • y— *fflSffifc:o^-cfltrffi[H)g&ro*«*ffiro 
WfeJS»*Si6MU*v>J; 5 

*rcoft*ffi t ft 9 meW«««(OflSJE«>»/J%«aJ-t<o» 
/Mt£fcSJ:3*1R«*Rjeu ffilBlKlftftt&dftfc 

fifrisy— h - y-^^tffttts Kwv-^jjft^^tt 
trSajtU mrfaKU'-O'- y-^mffi^^ft^fflJ; 9 

**9iBU ItSKKy- y—*l»J*EEtf 

J; 9 < te^W&Kmfc K yfSrotttlc-g-b 

[0 0 10] Sfc. »**4te««-[k^-fti|i8WeFET 
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T, ft*4fc#**FET*fflv^-C»W-LJt5i:-*-«iaiB 
CDrtSp-CS^F E TIC»0x<bix5y— h • V—^i\%S.<T> 
ft*it • ft'Mft& K^y- y-^FflUEEcoft±ii • ft 

K^y- y-^FramJEE{ro^-CmrlElHlK®S«rt^ 

-t 0>**tt £ fc 9 fi(reiKA&fte>«£E<&*'JvMttt-?a>« 
/h«i4S.fc5tt«**:Rl£U ffrESMtfRSiSfrfc 

io ffirffi Kwy- y— ^.p^^ji}c*m-5 kk vSi£<£># 

■M^^-Si^y- h - y-^mjBE^MIEmi OS2 

y-*m*B£0>«B05Rje£iine Kv-T J"*«e0>W:££ 
**9>KU Wrie^-h • y-^M«BEi»s-e«>ft*ttJ: 

9 fc/h£< ^u^-g-fcSfrE • y— ^SSEfcSH" 

^^w^^-^&ttbttiu mria Kn'y • y— ^bb 

20 S • y-^WSffitow>rB«i£lHlBS<z>ate*H<©lp 

SI^l, strfEKU'^>-- y-^mjs^^-^g^i 9 
/|>$^S-g-i^Kwy- y-xS/S^mffE^3©mJE 

M1E K w< ^ • y— ^.FBlSEas-toft^fllJ: 
30 9 t>*3 < ^^#-&-tmrfE^- h • y — ^«£EfcS*i-« 

[0 0 11] fl*iS5^#,S^^#^FE 

mWHi. 4fc-^*i^FET*rffl^T»H-L.£ 5 <b-t"5 
inisgcortar-g^F e Tic^nx^ixs^— h • y— ^.rflm 
JE^ft^-lit • ft/Hit KKV- y-^F^JEEcDft^:«S 

huIE^- h • y-^lE*3j;tJ!KWy- y— ^. 

fl?i-**/h«i:»*«[<olB<o»i<o«£EK:H«U, mTlE 
^- h • y— ^F^m£E*5j;ti ? KU"i'y • v—xffimjzco 

coffe^®3E<©ft/hffii: '£5 <t 5 S««R 
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So 

[0 0 12] «**6*c«S-ft-&«l*WfleFET 
[0 0 13] WsMmcffSft^^SMfrFET 

[0014] w^stdas-fb-a-tt^wfrFET 

S^K^y.. V— ^PBSBEfeir^-y— h • y— ^Sffi 
[0 0 15] 

#BiB«:#iLW6lfai:»5Bt«o 0 l *# 

brut, *«wo»*«L-s:^taai-s»i*ifi«»jc« 

Sl (D^7- y~?S T 1 T^t^LJS 7 (D^f' yZ?S T 7 

[0 0 16] glCO^Tj'T'STlft Ifrfrft^WffF 
E T*fflV^T»W-bi 5 i + SlHlKOrt»T?ttF E TK 

/rax. & ft 5^— h • y— ^raaE^ft*« • ft/httt K 
u-y v • y— ^rammosr^is . AM^tt^ft-pft^w 

y—*mm&&£xf >- • y— ^mEE<7>>#< t 

[0 0 17] m3CD*y^ >yy*S T 3 fCO^Tti:. mjf2^ 

— h • y-^ratff^i^K^y' y— ^Baafficoffli 
^iHot^i <b t£ v . meiKjqtt«(osjBE(D«/j>tt^ 

t^ll!L*rtBE(Dft/Jvfi 1 4s i 5 4fiB«rR^t So % 
[0 0 18] SSStf^f^^STStefeVvtWU Mis- 
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/h*v^*S^«rW£i-So *T-j/:/ST5te:*5^-£\ b»T 

KtzM^M l OWE i BrftlKSfc:* 3 # 2 Otfficg^ 
LWj//s T 3 <©WlEfi!i#<0^<z5S«oK;e*f? 

ft5o ^2OmJE^t^^^^ST5C0^^Sffi7 t c$^ 
10 [0 0 19] *5CO^^s/^ST5fC*5V^T. HUfS-^ 

[0 0 2 0] ±E» l Se«»ttk:|R5<K-&**i»ff F E 

^n^-r^-^com/^^^- h • y-^UBE-cfcoxt 

KKX- y-^S3E-C&o-C^^V>fcc7><t LTfft^L 

£fc<z>£-f-fttf. M^Sffi^^-h • y— *ra«EEt? 

[0 0 2 1 ] EI 2 (ctt^II 2 SIJ6?BUB^«S K v^: 

iKtffdSR£ $ ft 3 <fe#DB<z> SEE t £ ftfM*> fcS«> fc <£> 

FETtc^^&ns«3E«H«0^aJttiSK**nSo * 
ffrWfcltt, h • y— XfflW£<DWc*mVgmaxkWc'h 

Cb**ttVdmaxt*/httVdmin^HSSiX5o ^"TV? 

SJBEoa/J^VgminOSflEffljcHS-f-Sr. <bfC± <9 
h^JBE^Ml^SaEfficS^^o 
[0 0 2 2] ^r-j/T'ST 3^*5V^T, 

«a=i$»***LS 0 «fc#*rl kHzM 

1MHz COF^COftS^tt^R^L, ft^fidSVdiiiax-CSk 

/hfi^Vdmini/j;Si5tc K i^-f vaBEcotR«4:»^-i" 
So ^-^r ^/7 p ST4^c4oV^-c^±, ^fs/T'STar^ 

40 ^tl7t K^ytfff^fS KU^^^at^ffi^SI^^ 

[0 0 2 3] ^f7/ST5»^H ^-MffiV 
g fcV— h • y — ^SJEE<Z>ft*ttC0ttVgmaxJ:!9 t>/hS 
o^^f^S3pJBr*tt, ^JEVg iSft^ttVgmaxJ: 5 fc/h 

ffi <b ff^ coBi«^&S^2comffi1iItc^SL.T^^y^ p 

g iSfl:*^^tVg^laxt^¥UV^36^* < ftofc 
ylS^r F E TO^f^N 7 > - ^ i LtfttatS 
50 fix/ST7) o ^ 1 CO^tt tM2 (D^EEm t COfftfe 



9 

:/sT60>#rtfdEA$ixTv^£j: 5t-, f v g =v g 

[0 0 2 4] Ga AsS«8BJi^>2PflCtt. ±^KWV 

[0 0 2 5] «it«H 3 5 3 

S$J^g£r^V>T F ETC0«-ffi(7)f-^ ^ffl^L^^I 
Co^tWt^o 0 3fc::fen^t\ Has l \c^co^f — V 
i>mm£tlfcFET2<D KWf &fii3&fr\^X 

9 4as«tt£*vt^£o ©St 3 cor^ig 
K W ^a«*JS3lt5f 

yi-yu^>-fcf^— * 6 [:4i^iit, K W >H 

^^W<^^—^^tttti^ff7t^)tt^o 4*JFET2 

coy— *f±Sifi$ft-C^.5 0 
[0 0 2 6] H3COJ:5*»SiSK*fflV>TFET2<Z) 

3tC*5^-C* 100kHzWKKyl»10Hz 

^$j;©S(::fc^T/h£^m<!:/&So r^i^^Ji 
##a>s 0 rfttt, <b^*w#*«<oaeJi^*5«-5J|i 

[0 0 2 7] t~X\ ms \C7Ts-f£ 5 jfeB 2 (d^-r^HS 
*c£9. »ffb<t5t + SlH]Brt«5T?FET^^5S 

[0 0 2 8] fl»]x.tf % G a A s ME S F ET^^t, 
5o I^ElB-efi, ME S F ETl:«5ft* ■ ft/h<© K 
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S^ttiS/htfiO. 5Vi-0. 5 VfcfcSfcOi:^ 

1 0 0 k H z cO]E?EKcO«-5-«:A* L K W ^1 
£E»CSH"5 KUY^«it«:lBfi-f-S 0 ^- hflBBE 

«:-0. 4V, -0. 3Vitt$«, ±E£H3«fc. 

[0 0 2 9] roi *<©tttfJ*frft 

20 ^8C0^e— K*:H^-#- S Q 

[0 0 3 0] ^!6^^^tLS^4^S£^ffi^#SlHlKv / 

[0 0 3 1] ±^LfcJ:5t-, Sl ; Fo«5tisa/j:oTv> 

r 7 co(H]Sg^>^ Z2. v^E^E} 6 fc^^ixs 

«^i^oTV>So FET2©y- 
yu-x^a^u— * 4i 9i«JB*«*3ft««»Six. Ki/Y 

[0 0 3 2] r<©i3tt»A8«r=firi-SlHlKi^^^. i^— v 
»^«S K^Y^**^7^-^«>affi*fttt, H2ln 
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[0 0 3 3] r<OH8^»6H16?Blfi^«Si*ttl*jfe«: 

fc rasas i iODcajBEdsenJD^^-cv^tfiv^ 

Kl-^^SSccoail^^fT^ofc:^, Xr^STl 3tc 
[0 0 3 5] til:, ^fj/yST15m^ 

[0 0 3 6] ±K* 7 5?^fiJBlBt^:«6att^*ifeS:fflv^•c 

t&x-%z> 0 ^com^, m 9 ic^i-m 7 mmmmomm 
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12 

[0 0 3 7] 

[8Wo»*] «±»»llcRWUfcJ:5K:s 

[Hi] ^WO**»SSiLT<Z>*l*16««B^«fi 

te^^ffcFET<£> Ki^-r yM^7^-^ttffi*s 

20 [B2] 2 IWI^S^fel^F E 

[S3] **Wo|g3lt*®ffifc«5igK^^^^— 

[B 4 ] B 3 cogtmz. ± 9 K l/Y ^ajBEd5 1 o k H z £ 
lOOkHzWKW ^Sffi*#*lrr5«ffi0^£> 

30 [16] **MO»4llJ6«ffitC«5lHlB^5^^^ 
[B7J *f 5 HWI^SIhISSV^ a 

a ^mm<nmmm&$:m-t-7v *y?mx&z> 0 

[B8] *«W©!B6*lfi?Bl!lfc«S^b-&**W*FE 

TCO KKyfI^7^-"^i*lil*S^Tt7D»ft 

[B9] *«W^*7*j6Kfflfc«s^fc:-&« 2 l t W#FE 

— bX&Zo 

sti s^brs;*^*:/ 

S T 2 -~JjWJ£mfcX7-*y7 

ST3 ^ttEOSBR^-XT-y:/ 

ST4 {fojjSJZ^M^Z KKVSia^fi/T" 

S T 5 — #»BE<©#ft;Mt*US* ^ y 7 

ST 6 -^-^^[a^e^M^^i/^ 

S T 7 ytI^f;WN7> -^tt^f y ^ 

1 mm 

2 FET 

50 3 set 
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7 0^^^ ^ 

8 ^Jft^S: 



mi] 



[05] 3 ] 



I 



ST1 



ST2 



I 



ST3 



-ST4 




-2rlE$8i2. $3* 
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ime] 




HE* 




(9) 



im2) 



C ) 



HZ 21 

marts-? K7>v^^u^/>»6iffjfiHwf«fli^^ 

f- K • v-^raiEO«±« : Vgmax 
y- h • v - 7 H*E<0«'Ml : vgmin 
K > • v - *|SWE««*1i : Vdmax 
KU"f > • V- *mE0ftiMI : Vdmin 



l-tEftft«>B£ 

y- hSEVgfcVgminfllECB^ 



ST2 
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